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Cílem této diplomové práce je návrh vhodné metody, jak vyhodnotit dodavatele modelů 
letadel a leteckého příslušenství holandské společnosti Aviation Megastore. Tato 
polečnost existuje na trhu již více než 25 let a má více než 170 dodavatelů po celém 
světě. Proto vznikla potřeba jednotlivé výrobce a distributory ohodnotit a zvážit jejich 
vývoj během jednotlivých let, případně u některých vybraných dodavatelů zvážit 
vzhledem k neuspokojivým výsledkům možnost ukončení spolupráce. Pro vyhodnocení 





The aim of the diploma thesis is to propose an appropriate method how to appraise 
suppliers of aviation models and accessories of a Dutch company called Aviation 
Megastore. The company has already existed on the market for more than 25 years and 
has more than 170 suppliers all over the world. Therefore, there is a need to evaluate 
individual producers and distributors and consider their development over the years, or 
if it is necessary to finish cooperation with unreliable suppliers. For the supplier rating, 
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In this world of global competition, cooperating with right suppliers is the key to 
success. It is getting extremely challenging, especially after the recent financial crisis, 
which caused financial troubles to many companies.  
 Retail companies must face growing competition and find it difficult to survive. The 
right decision making of purchasing managers can’t be underestimated. 
 As customers became concerned about social and environmental activities of 
companies, purchasing managers should take this aspect into account as well because it 
relates to the competitiveness and reputation of the company.  
 In this thesis proposal of the decision-making process, will be made. There will be a 
suggestion how to facilitate the decision-making process and at the same time improve 




Decision-making is a part of everyday life. Each day all of us make a lot of decisions. 
They are usually routine matters such as whether to drink coffee or tea, what T-shirt to 
buy, etc.  
 Purchasing managers of companies must often cope with crucial issues regarding the 
future strategy and development of the company. They are forced to make right 
decisions quickly.  
 It is impossible for any company to exist without suppliers or relations to another 
business. Their evaluation should not be underestimated. Often, companies or self-
employed persons are forced to finish their entrepreneurship for various reasons 
regarding unreliable suppliers. 
 Companies must do their best to become better than their competitors. That can be 
achieved only after setting up a long-term, reliable collaboration with suppliers.  
 
 Besides, customers became more and more concerned about a good reputation of the 
company, which is a consequence of the globalised world and easier access of 
customers to information. 
 
 The thesis is divided into the following parts: after introduction, there will be a 
literature review which summarizes the current literature related to the topic. Enough 
attention will be paid towards fuzzy logic, its history as well as current use and potential 
for future. Aviation Megastore, the analysed company, will be introduced. 
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 There will be a detailed analysis of Czech modelling and its history as well. Ten 
selected suppliers will be described and evaluated. Supplier rating is divided into two 
main parts – using MS Excel and Matlab. Both programmes will be compared using 
SWOT Analysis.  
 Linguistic variables will be suggested based on an interview with the purchasing 
manager of the company. The methodology of supplier evaluation will be presented, and 
the observations and findings will be described. In the following part, the results will be 
discussed, and the most obvious results will be highlighted. 
 In the conclusion, the most important findings will be provided. 
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 1  OBJECTIVES 
The main objectives of the thesis are as follows: 
 Select an appropriate method and linguistic variables for supplier evaluation. 
 Effectively decide on what condition terminate cooperation. 
 Consider just in time approach.  
 
Except that, there are also additional aims related to the future progress of the 
company, which are as follows: 
 Make suggestions how to improve competitiveness of the company. 
 Evaluate social and environmental responsibility. 
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 2  THEORETICAL FOUNDATIONS 
 2.1  Fuzzy logic 
Fuzzy set theory, which was pioneered by Lotfi A. Zadeh, is an appropriate tool to deal 
with vagueness, imprecision, ambiguity and uncertainty of human cognitive processes 
(Büyüközkan, 2010). As an example, a question how people sense temperature can be 
demonstrated. Majority of people perceive indoor temperature around 20°C as 
comfortable. The same result would be obtained for temperature 19°C and 21°C. By all 
means, temperature 0°C or 30°C would be sensed differently and would be described as 
cold and hot.  
 It is not so simple to determine whether 25°C is comfortable or rather warm. At the 
same time, temperature around 15°C lies between cold and comfortable. It can be 
concluded that even though the categorization cold, comfortable and warm is rather 
intuitive and apparent, the boundary between them is not because the interface is 
without a clear threshold. 
 A situation similar to the one just mentioned above occurs during any other 
decision-making process. Thus, in order to facilitate it, fuzzy logic can be effectively 
utilised (Pedrycz et al., 2011).  
 The biggest advantage about fuzzy logic is that it is very easy to comprehend. It is 
also flexible and can be easily tailored to a lot of situations (Niraj and Kumar, 2011). 
 The fuzzy logic is similar to human thinking and decision making, which makes it 
easy to understand and utilise in practice (Chan et al., 2008). 
 
 As all computer languages, MATLAB uses rules about variable names. They must 
start with a letter, which can be followed by other letters, numbers or underscores. They 
are case sensitive meaning that for example Supplier and SUPPLIER are completely 
different names. Maximal length of a variable name is 63 characters, the rest is ignored. 
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 There is also a list of words which cannot be used as variable names, which is as 
follows: for, end, if, while, function, return, elseif, case, otherwise, classdef, switch, 
continue, else, try, catch, global, persistent, break, parfor, spmd. If one of these names is 
written, an error appears (Hanselman and Littlefield, 2011). 
 Fuzzy logic consists of three main parts: fuzzification, fuzzy inference and 
defuzzification. 
1 Fuzzification 
 Fuzzification is the process of shifting a real scalar value into a fuzzy value. This 
can be attained through different types of fuzzifiers (membership functions). There are 
11 various membership functions in MATLAB, which are based on: 
  linear functions 
  the Gaussian function 
  the sigmoid curve 
  quadratic and cubic polynomial curves 
 
 The simplest fuzzifier is a triangular membership function, which is called trimf in 
MATLAB. The trapezoidal membership function is called trapmf. Both are very simple 
and straightforward to use. 
 There are two membership functions which are based on Gaussian distribution curve 
(called gaussmf and gauss2mf) and a bell membership (called gbellmf), which are 
getting popular for their smoothness.  
 Other fuzzifiers are sigmoidal (called sigmf, dsigmf and their combination psigmf) 
and polynomial based curves (called zmf, smf and pimf). 
 
 The first step of problem solving includes finding appropriate linguistic variables 
and linguistic terms. Linguistic variables are words or sentences in natural or artificial 
language (Sevkli, 2010). The values of linguistic variables are called linguistic terms. 
The most common linguistic variables are age, risk, temperature, height, intelligence, 




 Linguistic terms (or fuzzy sets) are not mathematically operable. Each term must be 
associated with a fuzzy number, which describes its meaning. Linguistic terms might be 
either importance weights such as: Very low (VL), Low (L), Medium low (ML), 
Medium (M), Medium high (MH), High (H), Very high (VH) or rating terms, which is, 
for example, Very poor (VP), Poor (P), Medium poor (MP), Fair (F), Medium good 
(MG), Good (G) or Very good (VG) (Shen and Yu, 2012).  
 Figure 1 represents the membership functions of linguistic terms for importance 
weights. 
 
Figure 1 The membership functions of linguistic terms for importance weights 
(Source: Shen and Yu, 2012) 
2 Fuzzy inference process 
 The second step defines the behaviour of the system through rules such as <when>, 
<after>, <then> etc. on a linguistic level. There are conditional sentences which are 
evaluating all variables (Dostál, 2012).  
 
 For example, during the decision-making process how much tip to leave at a 
restaurant, as a possible input can be chosen Food (which can be rancid, good and 
delicious) and Service (poor, good, excellent). Then, the matching output might be 
cheap, average and generous. 
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Eventually, following rules could be applied: 
 If the food is rancid or service poor, then tip is cheap. 
 If the food and service are good, then tip is average. 
 If the food is delicious or service excellent, then tip is generous (Fuzzy Logic 
Toolbox, 2014). 
 
 Another example of the fuzzy rule construction is related to supplier evaluation. 
Linguistic variables constitute price (linguistic terms: less, medium, high), quality (poor, 
acceptable, good) and service (bad, optimal, good). As outputs of supplier selection 
have been chosen: reject, under consideration and accept, which provides purchasing 
managers with information about overall rating.  
 There is an example of possible rules: 
 
 If service is cheap and price less and quality poor then reject. 
 If service is optimum and quality acceptable and price medium then under 
consideration. 
 If service is good and price medium and quality good then supplier selection is 
accept (Niraj and Kumar, 2011). 
3 Defuzzification 
 The main aim of defuzzification is to obtain a linguistic output, which most 
appropriately represents the result of fuzzy computation (Dostál, 2012). In the previous 
case dealing with the tip at the restaurant cheap, average and generous have been 
identified as appropriate linguistic outputs.  
 Simultaneously, linguistic outputs in the second case were reject, under 
consideration and accept. In conclusion, it must be highlighted that in many researches 
was found that fuzzy logic is appropriate for supplier evaluation. Fuzzy logic constitutes 
a powerful tool for any decision-making process (Rezaei and Ortt, 2013). 
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 The first use of fuzzy logic in practice has been in Japan in a high-speed train. The 
main aim was to enhance the effectiveness, luxury and efficiency while travelling 
(Kosko, 1993). 
 Fuzzy logic has been applied as a flight aid for helicopters, inspections of subway 
systems in order to ensure smooth braking and more luxurious travelling.  Except that, it 
can help lower fuel consumption of vehicles, enable better utilization of vacuum 
cleaners – especially to distinguish various surfaces. What is more, it can even help 
predict the probability of earthquakes in Japan (Bansod and Gard, 2005). 
 It can be applied to predict the probability of spalling, which has been analysed in a 
case study conducted at the Yeosu oil storage cavern in Korea. These findings suggest 
how to assess spalling probability. Figure 2 demonstrates the application of fuzzy logic 
for spalling evaluation (Hattab et al., 2013). 
 
 
Figure 2 The spalling assessment in the fuzzy probability models 
(Source: Lee, 2013) 
 
 Attractiveness of internet domain names can be evaluated using fuzzy logic. The 
main criteria in this case have been marketing potential, PageRank, price, length, type, 




 Fuzzy logic can be utilised for a proposal of species distribution maps. These maps 
are essential for identification of Essential Fish Habitats or the initiation of Marine 
Protected Areas, which leads to an efficient ecosystem-based marine management. It is 
challenging to detect all species and organisms, mainly in over-exploited or damaged 
areas. As an example of over-exploited areas, the Gulf of Gabes in the Mediterranean 
Sea can be mentioned. Because of ideal conditions for fishing in this area, illegal fishing 
occurs there as well. In any case, the information about the presence of fish and other 
aquatic organisms has a huge economic and ecological potential (Hattab, 2013). 
 
 Another example of fuzzy logic application occurred in a case study dealing with a 
selection of the most appropriate librarian manager. As a lot of skills are needed – such 
as knowledge of databases, analytical skills, managerial skills, etc., fuzzy logic can 
significantly facilitate the decision-making process (Yilmaz, 2006).  
 2.2  Selection of most appropriate linguistic variables 
The most important factor of effective fuzzy logic application constitutes appropriate 
linguistic variables. In the case of supplier selection, many aspects have changed. In the 
past, low price was the most important criterion, and there used to be so-called arm’s 
length transactions.  
 Owing to the different business trends (such as the requirement for higher quality, 
shorter delivery time, better communication, flexibility, cooperation, product 
development and continuous improvement process) the situation has changed 
(Nassimbeni and Battain, 2003).  
 Except that, there are less global regulations and shorter product life cycles. At the 
same time, there is a higher product complexity, quality consciousness and extremely 
demanding customers (Jain et al., 2007).  
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 Increasing competitive pressure among companies is forcing purchasing managers 
to select better suppliers, who can deliver the goods faster and more reliable. Thus, 
purchasing managers must carefully consider which criteria are most important for the 
company. These criteria should help distinguish poor and excellent suppliers.  
 Every company has different needs, and each criterion has to be considered carefully 
(Nassimbeni and Battain, 2003). Karpak et al. (2001) highlighted costs, quality, and 
delivery as the most important criteria. 
 According to Chan et al. (2008), the most important global supplier selection criteria 
are ownership costs, quality, service, background and risk factors. The critical sub-
criteria are: product costs, total logistics management costs, tariff and taxes, 
conformance to specification, product reliability, quality assessment technique, process 
capability, delivery reliability, information sharing, flexibility and responsiveness, 
technological capability, financial status, facility and infrastructure, market reputation, 
geographical location, political stability, foreign policies, exchange rates, economic 
position, terrorism and crime rate. Except that, it is important to keep on searching 
cheaper suppliers with lower import duties, less documentation or transportation costs, 
which is leading to higher profit and subsequently to higher customer satisfaction as the 
final price is going to be lower (Chan et al., 2008). 
 Other important criteria regarding supplier selection and evaluation explored in 
academic articles since 1966 are as follows: warranty and claims, after sales service, 
technical support/expertise, attitude, total service quality, training aids, performance 
history, financial stability, location, labor relations, relationship closeness, management 
and organization, conflict/problem solving capability, the compatibility of top 
management, trust, visibility, communication system, response to customer request, 
technical capability, production capability, packaging capability, long-term plan, 
operational controls, amount of past business, reputation and position in industry, 
product range, cultural compatibility, financial stability, reciprocal arrangements, 
impression, honesty of the supplier, relationship closeness, conflict resolution, business 
attempt, maintainability and size (Rezaei and Ortt, 2012). 
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 According to Ertay (2011), the most important criteria are reliability, responsiveness, 
flexibility, costs and financial, assets and infrastructure, safety and environment. Table 1 
presents definitions of just mentioned criteria. 
 
Table 1 Criteria and their definition 
Criteria Definition 
Reliability Criteria regarding delivery performance of a supplier 
Responsiveness Criteria related to the velocity of a supplier 
Flexibility Criteria regarding the agility of a supplier to changes 
Costs and financial Criteria regarding costs and financial aspects 
Assets and infrastructure Criteria regarding effectiveness of a supplier 
Safety Criteria regarding occupational safety 
Environment Criteria regarding a supplier's efforts for the environment 
 
(Source: Ertay, 2011) 
 
 Shen and Yu (2012) claim that quality (sub-criteria: durability, ergonomic quality, 
simplicity of operation, reliability), service (sub-criteria: reaction to demand, ability to 
modify product/service, technical support, after sales services), organisation (sub-
criteria: quality performance, accreditations, current technology of production and 
process, geography location, production facilities and capacity, technological capability, 
innovativeness), relationship (sub-criteria: compatibility with levels and functions of a 
buyer´s firm, customer base, flexibility, ability to identify needs, ability to maintain 
commercial relations) and cycle time (sub-criteria: delivery lead time, development 
speed) are most significant. 
 According to Guneri and Kuzu (2009), it is vital to consider how much important is 
each criterion. Thus, they evaluated criteria according to their importance. The most 
significant criterion is determined quality, followed by the total costs, flexibility, JIT 
delivery, technological capabilities, production performance, buyer-supplier relationship 
and geographic location.  
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 Razaei and Ortt (2013) have come up with a new way of supplier segmentation. 
According to them, there are two dimensions: supplier capabilities and supplier 
willingness, which can be divided into four sections. As shown in figure 3, it is clear 
that the best suppliers are located in type 4 and the worst in type 1. 
 
 
Figure 3 Supplier capabilities and willingness 
(Source: Razaei and Ortt, 2013) 
 
 According to Rezaei and Ortt (2012, p. 4598), supplier capabilities and supplier 
willingness can be defined as follows:  
„Supplier’s capabilities are complex bundles of skills and accumulated knowledge, 
exercised through organisational processes that enable firms to co-ordinate activities 
and make use of their assets in different business functions that are important for a 
buyer. Supplier’s willingness is confidence, commitment and motivation to engage in a 
long-term relationship with the buyer.”  
“Supplier segmentation is the identification of the capabilities and willingness of 
suppliers by a particular buyer in order for the buyer to engage in strategic and effective 
partnership with the suppliers with regard to a set of evolving business functions and 
activities in the supply chain management” (Rezaei et al., 2012). 
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Selecting appropriate methods for supplier evaluation 
There are many possible ways how to deal with the supplier selection issue. The list 
consists of linear programming, mathematical programming models, multiple-objective 
programming, statistical and probabilistic methods, data envelopment analysis, cost-
based methods, case-based reasoning, neural networks, AHP, analytic network process 
or fuzzy set theory (Liao and Kao, 2011). 
 In any case, it must be highlighted that human decisions tend to be rather subjective 
and influenced by intuition and experience (Jain, 2007). Every company should opt for 
the most appropriate method with applicable criteria and not rely on patterns from other 
companies. The best way how to achieve that is to analyze all existing methods and 
select only elements, which fit requirements of the company (Ertay, 2011). 
 There are many changes related to the cooperation between companies. Over the last 
years, there has been a boom with various cooperation as companies try to be more 
collaborative and create a closer relationship. Thus, many researches recommend the 
creation of a strategic alliance. The main occurrence has been in high-tech industry 
because of the huge technological development. 
 It is vital to select potential business partners carefully, because the failure rate of 
strategic alliances is extremely high – up to 70% (Lee, 2009). 
 Another trend is related to consumer behaviour, which can be summarized as from 
new to new and now. As mentioned before, customers tend to be more demanding and 
want new innovative products as soon as possible and easily available. Thus, it can be 
seen that innovation is not everything. In order to be successful, products must also be  
fully available. One of the possible explanations can be the fact that serotonin and 
dopamine are released when new products are discovered, which consequently creates 
“euphoric moments.” Ideally, companies should offer new items which are positively 
unexpected by the customer (Lewis and Dart, 2010). 
 Over the last years, there has been a growing popularity of just in time approach 
(JIT), which should, above all, ensure more cash available and thus a smoother running 
of the company. JIT approach is highly influenced by supplier loyalty, which constitutes 




This approach is very appropriate not only for manufacturing companies, but also for 
retailing companies.  
 According to Dong et al. (2001), the main points of JIT buying strategy are: 
1. Smaller amount of ordered items 
2. Shorter delivery times 
3. Quality control 
4. Supplier selection and evaluation 
 
 Companies must keep in mind that loyalty, reliability of suppliers, innovation, cost 
reduction and quality improvement represent the right way to improve competitiveness 
of the company (Nassimbeni and Battain, 2003). 
 2.3  Competitiveness 
Every company (above all manufacturing companies) should be extremely careful with 
supplier selection in order to save costs and also enhance the competitiveness of the 
company, which is vital in order to survive (Sevkli, 2010). 
 The strategic competitiveness is reached if a company successfully formulates a 
value-creating strategy. A competitive advantage can be achieved when a firm 
implements a strategy, which forms a superior value for customers. At the same time, it 
must be difficult for competitors to duplicate the strategy, or the strategy is too 
expensive to copy. A lot of conducted studies have revealed that only market-oriented 
companies with good knowledge of customers’ expectations and needs, offering 
innovative products and services can succeed.  
 There is also a need to distinguish the business from the competition. For example, 




 2.4  Environmental and social responsibility 
It is no longer surprising that in this electronic age where all information about 
companies is readily available, it is vital to focus on maintaining a good reputation. 
 People are more educated and curious about how food or iPods are produced. It is 
also easier to find like-minded people on social media as never before and there is a 
huge level of transparency. As a result, companies should pay enough attention towards 
environmental and social responsibility. 
 In a questionnaire by Landor Associates was discovered that 77% of consumers 
claim that it is significant for companies to be socially responsible. What is more, it has 
been revealed that social responsibility is one of the most important drivers of employee 
engagement (Time, 2012).  
 There is also so-called CSR policy (CSR = Corporate Social Responsibility), which 
includes all positions in every company. The main aim of this policy is to make 
companies consider interests of their employees, environment and environmental 
protection, humane working conditions all along the supply chain, and integrated 
product policy and consumer protection. Except that, it should inspire companies to 
fight against corruption, which should be part of a company‘s strategy and objective 
(Nachhaltig einkaufen, 2010). 
 As long as the environmental responsibility is concerned, companies must take into 
account whether suppliers follow environmental policies. Mainly in the automotive 
industry, companies should keep in mind that there is increasing pressure from 
governments and consumers to protect the environment. 
 In a case study dealing with the automotive industry in Turkey, environmental 
standards, laws and regulations have been analysed. Turkish automotive companies 
became the first, who started with green supply chain management. These companies 




 That is the reason why Kuo et al. (2010) recommend examining suppliers’ 
environmental policies and also check whether certification ISO 14001 has been 
implemented. Furthermore, they also emphasize the importance of environmental costs, 
which are costs arising from solid waste disposal and also costs for investing into new 
facilities in order to lower pollution. 
 As far as logistic is concerned, companies should prefer low emissions vehicles. At 
best use hybrid vehicles, apply fuel efficient driving techniques, maintain a steady speed 
at low revolutions per minute, and focus on route optimization. 
 Last but not least, enough attention must be paid to efficient packaging. It can 
effectively decrease costs and waste and also positively influence inventory capacity. 
Two vital parts which constitute so-called smart packaging methods are the packaging 
size and materials choice.  
It is vital to keep in mind that effective packaging methods lead towards decreasing the 
costs and reduction of material use. Besides, recyclable materials should be preferred 
(for example it is advisable to replace PVC with recyclable materials).  
 Another recommendation is to select suppliers who have got internationally 
recognized certifications such as ISO 14001 regarding environmental management, ISO 




 Apart from environmental and social responsibility, companies should not forget to 
work on better reputation. One possible way to achieve that is through blogging. 
 Blogging represents an ideal way to make a business name well known and attract 
more customers. Except that, blogging offers a way to easily interact with customers, 
share their opinion, and introduce new products and services. As people can express 
their experience with the company, it helps the business grow faster. 
 Blogging is an excellent way to establish relationships with suppliers and other 
businesses. All in all, good reputation leads to the creation of long-term relationships 
with suppliers and thus effective running of the company (BUSINESSinfest, 2014). 
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 3  AVIATION MEGASTORE  
 3.1  Company profile 
Name of the company:  Aviation Megastore 
Established:     1989 
Headquarters:    Amsterdam, Netherlands 
Number of employees:  10 
Main focus:     selling of aviation models and accessories 
 
The company is relatively small with ten employees and located in Amsterdam near 
Amsterdam Schiphol International Airport. Except for the shop, where also pilot 
simulators can be found, there is an E-shop with more than 65 000 items (for example, 
aviation models in various scales, aviation books in a lot of languages, decals, wires 
etc.). Daily turnover lies between EUR 10 000 and 20 000, and usually tends to be 
lower in summer and higher before Christmas. The turnover reached EUR 3.5 million 
last year. The percentage of mail order sales compared to physical shop sales grows 
every year. 
 3.2  History of the company 
Aviation Megastore was established in 1989 as an extension of a popular aviation 
magazine called Scramble. This magazine was connected to a company Aviation 
Spotters. In the beginning, Spotters products have been sold through a Scramble mail 
order system – for example models, radios and other accessories. There was also a small 
shop near Schiphol Airport, which was selling these products to the general public. In 
1990, there was a new editor of the magazine who took over the company and turned it 
into a commercial firm. This new owner, who was a captain on an airliner jet and 
aviation enthusiast, expanded the shop quickly by adding interesting products from all 
over the world. After a series of rebuilds, a new warehouse was bought in 1994. As a 
result, there were better sales and another building was purchased in 2000. 
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 3.3  Market position of Aviation Megastore 
Aviation Megastore comprises a shop (picture 1), which was the first one in the 
Netherlands focused on aviation products and an E-shop. The initial name of the 
company was Luchtwaart hobby shop, because Luchtwaart means aviation in Dutch. As 




Picture 1 Aviation Megastore 
(Source: Aviation Megastore, 2014)  
 Over the last 24 years, Aviation Megastore managed to develop a strong position on 
the market. The key aspects of success are above employees with precise product 
knowledge. Furthermore, the staff can speak Dutch, English, Spanish and German, 
which makes it easier to communicate with customers in their native language. 
 There are many loyal customers, who are very fond of 65 000 items on stock, new 
products every day, immediate response to questions, flexibility to send parcels after 
more items have been ordered (especially when sending overseas to make postage more 
affordable). Except that, the possibility to make a pre-order helps ensure enough stock 
as well as inform the customers about coming releases. There are also regular 
newsletters, which help support sales as well. 
 Aviation Megastore became one of the largest aviation hobby shops in the world. 
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 Aviation Megastore has several weaknesses as well. The major weakness constitutes 
the fact that the specific aviation knowledge is needed in order to run the business 
successfully. There is a small team of experts indispensable for the future development 
of the company. Thus, it is clear that if they fall away for whatever reason, it will be 
difficult to replace them. Besides, as the knowledge is highly specific, it would be 
almost impossible to outsource it. 
 
 The Shop is owned and run by Henk Timmers, who is currently retired Airline 
captain and aviation enthusiast. The company will be taken over by his daughter in the 
future. 
 The second in command is a daily manager and head of the book and model kit 
department, who was the only employee at the beginning (24 years ago). Due to the 
growth of the company, other managers were needed for other departments as well. As 
previously mentioned, there is the Collector models department and Flight Simulator 
department. 
All three departments have an assistant who works as a shop assistant as well. Besides, 
there are employees for a mail-order packing department. 
 
 As far as financial stability of the company is concerned, it can be stated that it is 
relatively high. There has been steady growth over the past 24 years. The company has 
no debts as all buildings are owned by the company. Unfortunately, because of the 
financial crisis, the margins went down a bit. Fortunately, they are still high enough for 





The success of Aviation Megastore can be attributed to several factors. 
 There is a huge diversity. The shop has five strong legs: the decal model department, 
the flight simulator department, the modelling department, the book department and the 
varied department where all kinds of aviation related products can be found, so that the 
potential risk is effectively spread.  
 Another benefit constitutes product knowledge. All departments are lead by experts 
who are provided with valuable information and therefore can offer excellent service. 
There is also a very efficient internet mail order system. Aviation Megastore was one of 
the first companies seeing the potential of the Internet and having a website, starting 




The future of Aviation Megastore lies in worldwide internet sales. Internet is becoming 
extremely important as local markets dwindle. Physical shops disappear from the 
streets, and those still open find it hard to survive. It is necessary to have a big shop 
with a huge range of products, reasonable prices, large knowledge, efficient website and 
mail order system. Not many competitors can compete, which helps to preserve 
Aviation Megastore a successful shop in the future.  
 The company spreads its risk among a lot of suppliers, and if some of them falls 
away, the rest will keep the business going. It can be safely stated that Aviation 
Megastore has its place on the market for a long time to come. 
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Modelling as a hobby 
Modelling is a complex hobby. In order to create the perfect model, a lot of accessories 




Picture 2 Fi156C STORCH 
(Source: Aviation Megastore, 2014) 
 
The model had a huge success because it consists of a lot of details. It might take up to 
six moths to finish the model. 
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 4  CZECH AVIATION MODELLING 
 4.1  History 
The most famous name among the Czech Model kit producers is Kovozávody Prostějov. 
This company, founded by Jaroslav Zatloukal, produced the very first models, 1/72 
scale L29 Delfin jet trainer in 1971. Its relatively high quality, compared to other East 
European kit manufacturers, made it an instant success and up till now, the L29 remains 
the best sold Kovozávody Prostějov kit.  
 Plastic Model club of Prostějov (KPM Klub Plastikových modelářů) was established 
by Jaroslav Zatloukal, who was a pilot and aviation enthusiast. Except that, he even 
became a designer and maker of forms for various plastic models.  
 Under his guidance, Kovozávody Prostějov became a well-known producer of 
model kits in then Czechoslovakia. Unfortunately, in November 1985 Zatloukal died in 
a tragic car accident, and that negatively affected the future of the model factory. 
After the political changes in 1989, the sales of the Czech model kits spiralled down. 
Although the KP kits were the best in their, the modellers saw a large influx of western 
and Asian models with opening of the market. 
 In 2009, Kovozávody Prostějov sold the moulds to Richard Kiss from Hungary, who 
restarted production under the name KP Models. The actual moulding was done by a 
company called SMĚR in the Czech Republic and then transported to Budapest for 
packing and distribution. 
 At the same time, they sold a huge amount of models to a Czech firm called Kopro. 
It took a few years for them to sell off these stocks. What is more, for a while the same 
models could be found in model shops under three names: Kovozávody Prostějov, KP 
Models and Kopro, which tend to be rather confusing for customers. 
 After a few years Richard Kiss had to end his production because the models were 
showing their age and did not find the needed customers anymore. Except that, the huge 
amount of kits sold by Kopro damaged his venture. The old moulds are now in store of 




Kovozávody Prostějov re-establishment 
In 2012 Petr Muzikant of AZ models acquired the brand name Kovozávody Prostějov. 
The re-establishment of the production of kits under the original KP label, that many of 
the modellers remember from their modelling beginnings, has somehow been held off 
due to the delays in the preparation of master models.  
 All the problems have been solved recently. The first new KP kits appeared in 2014, 
and a whole series is being planned. Even though some of the projected kits were once 
made by the old KP as well, they are completely new. Most probably they will find a 
warm welcome among the modellers worldwide again. 
 4.2  Czech producers and distributors 
Since 1990, a lot of distribution of model kits and aviation accessories both national and 
international went through a few firms. These distributors bought the products in bulk 
from the Czech producers so that they received a reasonable discount. After that, they 
supplied the goods to model shops throughout the country. 
These distributors started to supply directly to end-customers as well, which turned 
out to be the “Achilles’ heel” of the system. The worst case arose when the final price to 
an end-customer was lower than the final price from the producer. 
 
The main distributors in the Czech Republic are: 
 4.2.1  AIRmolds from Prague 
AIRmolds Company was established in 1998 by Karel Přibyl. The company also makes 
imports and exports of aviation models and various aviation accessories from all over 
the world and supplies retailing companies. 
In order to log into their pages, it is necessary to be a trader with a valid 
identification number. General public has no access to their web page. 
The products are sold on various model shows and through a company called Artur 




 4.2.2  Modelimex from Teplice  
Modelimex started distributing aviation models and accessories in 2000. The founder of 
the company is Miroslav Kovář. Modelimex started as a model shop. These days the 
main focus is on internet sales. 
Contrary to AIRmolds, Modelimex concentrates on plastic and resin models of 
aircrafts, military cars equipment, accessories, decals and publications from the Czech 
Republic, Russia, Poland and Ukraine. 
End of an era  
Although the system of having a distributor in the country seems to be a benefit to 
producers, sometimes it starts to be working against them as well. 
In most cases, the distributors have to buy huge quantities in order to obtain a 
distributor discount. After that, the goods are sold to various model shops. On condition 
that it is sold to the model shops only and not to the general public, they get huge 
discount. 
As the amount of model shops is declining worldwide, the distributors are starting to 
sell directly to the general public in order to sell off their stocks. As they get a 
reasonable discount from producers, they can offer the products at a lower price than the 
producers themselves. 
This unfair competition causes problems with the still running model shops, which 
do not want to support this situation. If they did not stop the cooperation with such 
distributors, they would have to lower the prices of their products and would not make a 
reasonable profit anymore.  
Many producers such as Eduard, RS Models or Aires sell their products directly to 
the model shops and the general public. A lot of producers prefer to supply retailers or 
international customers first before selling the items to the distributors in the Czech 
Republic, effectively cutting off the distribution route. Whilst AIRmolds can currently 
still survive on the distribution in the Czech Republic with products imported from 
outside Europe, Modelimex is becoming more and more an ordinary webshop with a 
distribution possibility for traders. It is evident that model shops and also end-users will 
buy directly from the producers, and the phenomenon of distributors will surely end. 
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 5  CURRENT SITUATION ANALYSIS 
Aviation Megastore has over 170 suppliers and agents worldwide. The most important 
suppliers are located in the UK, USA, Germany, France and the Czech Republic. Due to 
the good connections, Aviation Megastore is also able to cooperate with Eastern Europe 
and has therewith an edge over the competition. 
 The main focus will be paid on Czech suppliers, who are responsible for 
approximately 10 percent of shipments for Aviation Megastore. 
 As highlighted in the theoretical foundations, so called just in time (JIT) approach is 
vital in order to successfully manage the business these days. Aviation Megastore 
cannot afford to keep large quantities of items on stock. On the other hand, there must 
be enough items available as customers tend to be rather impatient and in most cases 
can order the goods from all over the world.  
 Enough goods must be available as soon as possible for the best possible prices. It is 
clear that a long-term, loyal relationship with a flexible supplier is the key to success. 
 Unfortunately, the cooperation with suppliers is not always so simple. If the items 
are new, logistic costs can often become extremely high, especially if an air mail has 
been selected.  
 Most of the products are ordered straight from the producers at the best price on the 
market.  
 As it is very time-consuming, Aviation Megastore works in the Czech Republic, 
Japan and the UK with agents, because it provides a lot of benefits. It gives the 
possibility to acquire products from very small producers without too much 
administration costs or time spent its arranging. A lot of money is saved on postage 
thanks to the fact, that agents ship only big consignments. It is a way to overcome the 
language barrier as well. Although it is not applicable in the UK, it is applicable in 




 The Czech Republic is worldwide known for their high-quality models and 
accessories. Eduard and MPM occupy the best position on the Czech market. Ten Czech 
producers or distributors, which have been selected for further evaluation, are as 
follows: 
 5.1  AIRmolds 
AIRmolds is a well-known Czech distributor. The closer description has been provided 
in the previous chapter. 
 5.2  AEROTEAM 
The company builds on a long tradition. The most important part constitutes a merger of 
a company called Propagteam with AEROTEAM. 
 Propagteam operated since 1980 as an economic entity working with the Czech 
armed forces. Propagteam made a lot of books, postcards, stickers and posters, not only 
on aviation themes but also trains and racing cars.  
AEROTEAM produced similar products but had a big modelling market with several 
lines of decals and model kits as well. Since 1998, both companies have been working 
under the name of AEROTEAM. 
Currently, AEROTEAM is building itself a good reputation worldwide for their scale 
aircraft instrument panels, which acquired a good market worldwide, which provides 
the company with a stable, narrow market. 
 5.3  AIRES 
 The company was set up in 1998 by Stanislav Riegr. It specialises in the upgrade 
sets for plastic kits and has built itself an excellent worldwide reputation. 
 At the moment, there are over 1000 detail sets available, and modellers know that as 
soon as a new kit appears, Aires will produce all kinds of update sets for it, such as a 
new cockpit interior, wheel bays or even some structural update sets. 




 5.4  EDUARD 
Eduard Model Accessories started humbly as a hobby effort of Ctirad Kuřák and 
Vladimír Šulc. In 1987, they started making photo etch detail sets for themselves to 
upgrade their model kits.  
 As there was quite a demand, they decided to sell these home made etchings to 
model shops and in 1989 Eduard Model Accessories was formed.  
 In 1990, the first official photo etched detail set came out (for the 1/48 scale Suchoi 
Su25 kit made by another Czech company). That year, a lot of sets were made, and the 
sales were so high that they moved into a proper office and opened up a production line 
in 1991. 
 The photo etch sets opened new frontiers in modelling and a great demand for other 
scales arose so that 1/72 aeroplanes and 1/35 armoured fighting vehicles detail sets were 
added and a few years later even ship detail sets.  
 In 1993 Eduard ventured into complete plastic model kits when their first two 
aircraft models came out, a Sopwith Schneider and a Sopwith Baby, both in 1/72 scale. 
 When Eduard started producing kits, they used simple resin moulds. This resin, in 
fact, a heat resistant plastic, only allowed for a short production run of a few hundred 
model kits before the mould was worn out or broken. Then a new resin mould had to be 
made for another few hundred kits. These kits are called Short Run kits.  
 Due to high demands, this model kit production made Eduard move into a larger 
office, and more staff was hired. In 1994, the first 1/48 scale kit, a Fokker EIII came out 
and immediately sold very well, too. 
 In 1994, Eduard also got an award at the annual toy fair in Nuremberg for their 
photo etch detail set. 
 In 1996, there was a lot of innovation. Eduard purchased a new building in Obrnice 
and developed a new process for moulding models. So-called Low Temperature 
Moulding (LTM) significantly improved their kits in the quality, detail and also the 
amount of models produced from a single mould. As more models could be made from 
moulding, production costs went down. 
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 Since they managed to improve their technology, they started producing full grown 
plastic model kits. Their success and innovations were recognised worldwide. After that, 
Eduard came up with photo etch detail parts for other companies such as American 
Revell. 
 Eduard produces 50 different plastic kits and more than 1000 photo-etch detail sets. 
Besides, Eduard also focuses on producing resin detail sets. 
Concerning the worldwide plastic modeller community, Eduard has become an 
important name in the field of photo-etched parts. Their products are available 
worldwide through a chain of distributors and retailers. Eduard aircraft kits range from 
the First World War planes to present-day jets.  
 Even though their older kits were of good quality, the newest releases such as the 
Spitfire Mk IXs and MiG-21 are acquiring a worldwide reputation for being even better 
than the latest offerings of the world’s leading kit producers Tamiya and Hasegawa. 
 5.5  HGW Models 
One of the most innovative producers is the HGW Models from Liberec. The company 
was set up in 2010 by Jan Bobek, who had a lot of ideas and inventions that changed the 
model work.  
 His first idea is that of real textile seat belts in aircraft model kits. Usually, these 
were not included at all or simply pressed into the plastic. After that, metal seatbelts 
were available. These were hard to fold and, in the end, did not look like real belts.  
 Luckily, HGW Models came up with a way to make them of micro fibers, which 
looks very realistic. Another invention was positive riveting. For modellers, it is almost 
impossible to create a positive rivet on a model. HGW Models managed to develop 
special decals that looked exactly like a row of rivets. Another innovative and 
successful article produced by HGW is the woodgrain decal. 
 HGW can be seen as exemplary of the Czech modelling industry. They use the most 
modern techniques together with enthusiasm to produce modestly priced and highly 
innovative products for dedicated modellers. 
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 5.6  HpH models 
The company name and trademark of HpH Ltd. was established in 1994 and is focused 
on handmade, high detailed models for museums and individuals. 
 The top quality and highly-developed production technology distinguish HpH from 
its competition. The models are made of high-quality epoxy resin and glass cloth. Each 
model is made only after a customer orders it. The scale, colours and registration mark 
are tailored to the needs of the customers. 
 Real Gliders became a new production target in 1998. The HpH company succeeded 
in gaining a complete technology and production documentation for a German glider 
named Glasflügel 304. 
 In 2010, HpH also started developing and manufacturing highly accurate and precise 
models in limited series. They are real collector’s items and are produced in small 
quantities. That makes the products quite expensive, which sometimes results in the lack 
of demand. The main reason for that was the fact that normal plastic kits at a much 
lower price were preferred. That constitutes a high risk the company must face. 
 5.7  LF Models 
LF Models Company was established in 1994, when Ladislav Fojtl (the only owner and 
founder of the company) produced his first resin model. Over the past 20 years, LF 
Models managed to create a wide range of high-quality products, which are spanning 
the entire aviation history.  
 In 2010, LF Models launched a decal range, and resin detail set range. In order to 
distribute and retail these kits, an effective web site has been established. 
 Over the last 15 years, there has been cooperation between LF Models and KORA 
models from Rožnov pod Radhošťem. Both companies are sharing the same website, 
which is managed by Ladislav Fojtl. 
 
 There is also a huge network of distributors worldwide enabling the products from 




 5.8  MPM 
One of the biggest producers of model kits and accessories in the Czech Republic is 
MPM Production Ltd. This company finds its roots in a group of modellers, who 
produced resin kits during the seventies and eighties of the past century. As it was not 
possible to create an official business in that time, there was only a group of enthusiasts 
gaining experience in making fine scale models.  
 MPM Production Ltd. was officially founded in 1990 in Prague. It combined the 
efforts of a group of modellers and started to produce and distribute vacuum-formed kits 
containing small parts using injection casting technology. These were aimed at more 
experienced modellers and collectors. 
 In order to reach a larger group of less experienced customers, they had to start with 
complete injection kits.  
 The first complete injected kit appeared in 1991, a Bücker Bu181 in scale 1/72. It 
was produced using “Short Run” technology. MPM was one of the pioneers in the world 
to introduce this production method. The big difference between producing a short run 
kit and a normal kit is a different material. 
 MPM has become one of the best kit manufacturers with its short run kits worldwide 
and has been awarded at several model shows throughout the world. 
 5.9  Profimodeller 
Profimodeller is a newcomer on the model accessory market and has found itself a very 
interesting niche market. The company was established in 2010 by Pavel Coufal.  
 Profimodeller came up with the production of photo etch detail parts in scale 1/32, 
which focussed mostly on Russian subjects, which are popular on the Czech market. 
They managed to attract the majority of Czech modellers. 
 Profimodeller became a distributor of a few Chinese companies. The most important 
company from China is Hong Kong models, which specialises in 1/32 scale models. 




 5.10  RS Models 
RS Models was established by Robert Schneider in the nineties of the last century. The 
company succeeded in producing a wide range of resin kits.  
After some time, short run injection kits were introduced. In this way, RS Models 
managed to enlarge a target group of customers by attracting those who cannot buy 
resin kits because they are too expensive. 
 The main focus of the company is on the planes from the Second World War. 
Recently, RS model has even introduced a model of Fokker D-XXIII in a scale 1/48, 
which was targeted especially at the Dutch market and was very welcomed by Dutch 
modellers. 
 The company is well known for their high-quality kits of rare planes at a reasonable 
price. Thus, RS Models will most probably face a bright future. 
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 6  PROPOSALS AND CONTRIBUTION 
Based on a literature review, appropriate inputs will be proposed. Even though there are 
a lot of potential linguistic variables, only the most important have been selected. 
 6.1  The purpose of supplier evaluation 
Due to the growing globalisation, supply chain management is becoming highly 
important. Supplier selection and regular evaluation constitute the key for effective 
supplier chain management (Ertay et al., 2011). Thus, distinguishing suitable and 
unsuitable suppliers and making right decisions whether to cooperate with unreliable 
suppliers constitutes one of the most important tasks of purchasing managers. 
Aviation Megastore is a well-known company, which must confront with growing 
competition and extremely demanding customers. There is only a tiny segment of 
customers interested in aviation. It is becoming a huge challenge to satisfy existing 
customers and attract the new ones. 
 The only way how to achieve that is to offer the right high quality, innovative 
products for an acceptable price. It is necessary to maintain long-term relationships with 
loyal suppliers, who are flexible. 
 In order to stay competitive, Aviation Megastore is forced to inventory 
minimization. The main reason is to have enough cash available for investments. 
 There is not too high risk that the items will not be sold. The most important 
requirement for this approach is accurate demand forecasting of purchasing managers. 
Another recommendation is cooperation with appropriate agents, who can arrange 
delivery of goods from various producers and send the desired products just in time. 
The main reason for a supplier evaluation is the fact, that Aviation Megastore has a lot 
of international suppliers – 170 suppliers cooperate more than once a month and another 
180 at least once a year. As a result, an appropriate inventory management is necessary 
in order to properly analyze the development of companies. 
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 6.2  Information technology 
For the supplier rating, application of Matlab will be proposed. An alternative solution 
will be MS Excel. Both methods are not too technically demanding. 
 As the company recently replaced all old computers, it can be stated that there is 
above average technical equipment that is appropriate for the realization of supplier 
evaluation. 
 6.3  Human resources 
The proposed evaluation should be carried out by the purchasing manager of the 
company. Acquired supplier rating will be very useful for the director of the company as 
well as current (or future) employees. 
 For the supplier evaluation, it is necessary to have basic knowledge of MS Excel and 
Matlab. It is also expected that the current employees know the situation of the 
company very well and can propose how to improve the situation. 
 In order to ensure effectiveness of the proposed method, there should be enough 
communication among employees, who are responsible for the supply chain 
management. Obtained data must be suitably stored and backed up. The supplier 
evaluation should lead towards smooth, long-term cooperation. 
 6.4  Selection of appropriate linguistic variables and methods 
Selection of suitable linguistic variables poses the cornerstone of the correct decision-
making process. Based on the literature review and the present needs of the company, 
the main attention has be paid to the price, quality and reliability. 
 While price was the most important decisive criterion in the past, nowadays, 
companies require quick deliveries and high quality, innovative, properly packed 
products.  
 It is vital to keep in mind that customers want to be attracted by new offers and 
products regularly. Aviation Megastore should concentrate on core competencies and 
offer only high-quality products, which are innovative and not too expensive. 
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As Aviation Megastore is a retail company, an ideal supplier should: 
 Keep affordable product prices 
 Offer low transport costs 
 Maintain financial stability 
 Regularly come up with new products 
 Be innovative 
 Improve the quality of products and technology 
 Remain flexible  
 Communicate reliably 
 Be committed to engaging in a long-term, loyal relationship 
 Be prepared to solve problems quickly 
 Have social and environmental responsibility 
 Maintain a good reputation 
 
As far as selected method is concerned, the following requirements should be fulfilled: 
 Easy to implement 








 6.5  SWOT Analysis 
SWOT analysis enables better understanding of strengths, weaknesses, opportunities 
and threats of current or future projects.  
Thus, an evaluation of fuzzy logic will be conducted. 
 
STRENGTHS 
 Quick evaluation 
 Effective 
 Clear arrangement 
 Sophisticated 
 Possibility to compare individual suppliers 
 Feasible to evaluate supplier development 
 Easy to use 
 
WEAKNESSES 
 Initial training needed (especially when Matlab is selected) 
 Initial investment (in case of Matlab) 
 
OPPORTUNITIES 
 Possible to adjust criteria in future 
 Opportunity to reveal potential problems with suppliers in time 
 
THREATS 
 Distrust of employees 
 Possible unwillingness of employees 
 
From the conducted SWOT Analysis is evident that the application of fuzzy logic is 
useful, quick and transparent. Except that, it offers a straightforward guide how to 
evaluate and compare suppliers. 
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There is also a possibility to divide suppliers into various groups, for example according 
to countries, which enables better comparison and appraisal of selected suppliers. 
Choosing Matlab, the biggest drawback is the necessity of initial financial 
investment as well as an initial training, which would be required as employees need 
time to become familiar with the programme. Employees could also oppose the new 
methods. 
 
Table 2 Comparison between MS Excel and MATLAB 
MS EXCEL MATLAB 
less sophisticated sophisticated 
slightly more demanding to use easy to use 
easier to design more complicated to propose 
cheaper more expensive initial investment 
easy to understand training necessary 
not appropriate for complicated issues easy to solve more issues at once 
easy to add a chart in excel without a chart 
unlimited amount of variables difficult to implement many rules 
 
(Source: Own work) 
 
From table 2, it is clear that both methods have certain benefits and drawbacks. MS 
Excel, a common part of MS Office, is a basic part of each computer and therefore any 
initial investment is necessary. Not long initial training is necessary. The only vital part 
is to create appropriate description and transformation matrix and correct conditional 
formatting. Matlab, on the other hand, is worthwhile to use only if a lot of evaluations 




 6.6  Proposal of MS Excel 
 6.6.1  Fuzzification 





 Each part includes three attributes, which are summarized in table 3 including their 
abbreviations.  
 For the evaluation, it is vital to create a description and a transformation matrix. 
There are between four to five linguistic terms describing each linguistic variable, 
which can be seen in table 4. In table 5 matching values between 100 (maximum) and 0 
(minimum) can be found. Each column contains different numbers. The higher the 
number, the higher the importance of the corresponding linguistic term. On the contrary, 
in the worst case, the matching linguistic term gets zero points. 
 
 The boundary of supplier rating has been set as follows: 
 [65 to 100]   Accept 
 [36 to 64]   Under Consideration 
 [0 to 35]    Reject 
 
 For an easier demonstration of the situation, conditional formatting has been used. It 
can be seen in the table 5. Green colour stands for accept, orange colour means under 
consideration, and red colour signifies reject. The next-to last line constitutes minimum 
of each column that is added on the left side (50). On the last line the maximums of 
each line, which are again added on the left side (880) can be seen. These two values 





Table 3 Explanation of abbreviations used in MS Excel 
Abbreviation Explanation 
PP Product Price 
TC Transport Costs 
FS Financial Stability 
PQ Product Quality 
IN Innovativeness 
TE Technological Capability 
DR Delivery Reliability 
RE Responsiveness 
SW Supplier Willingness 
 
(Source: Own work) 
 
Table 4 Description matrix 
PRICE+FINANCE QUALITY+INNOVATION RELIABILITY 
DM PP TC FS PQ IN TE DR RE SW 
1 low low high very high high very high very high very fast very high 
2 medium medium medium high medium high high fast high 
3 high high low medium low medium medium medium medium 
4 very high very high very low low very low low low slow low 
5       very low   very low very low   very low 
 
(Source: Own work) 
 
Table 5 Transformation Matrix 
TM PP TC FS PQ IN TE DR RE SW 
1 100 90 100 100 100 100 100 90 100 
2 70 70 75 80 70 70 75 75 70 
3 45 40 40 50 40 50 40 40 40 
4 5 10 10 10 10 10 10 5 10 
5       0   5 5   0 
50 5 10 10 0 10 5 5 5 0 
880 100 90 100 100 100 100 100 90 100 
 
(Source: Own work) 
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 6.6.2   Fuzzy rule construction 
As mentioned before, a scalar product for each company constitutes extremely 
important part of the evaluation. Correct rules are a must for obtaining relevant results 
and cannot be underestimated. The table 6 below represents all the applied rules. 
Table 6 MS Excel: Rules  
= WHEN (A38=1;100*(SCALAR.PRODUCT ($B$14:$J$18;B33:J37)-$A$19)/($A$20-$A$19);-1) 
= WHEN (A46=1;100*(SCALAR.PRODUCT ($B$14:$J$18;B41:J45)-$A$19)/($A$20-$A$19);-1) 
= WHEN (A54=1;100*(SCALAR.PRODUCT ($B$14:$J$18;B49:J53)-$A$19)/($A$20-$A$19);-1) 
= WHEN (A62=1;100*(SCALAR.PRODUCT ($B$14:$J$18;B57:J61)-$A$19)/($A$20-$A$19);-1) 
= WHEN (A71=1;100*(SCALAR.PRODUCT ($B$14:$J$18;B66:J70)-$A$19)/($A$20-$A$19);-1) 
= WHEN (A79=1;100*(SCALAR.PRODUCT ($B$14:$J$18;B74:J78)-$A$19)/($A$20-$A$19);-1) 
= WHEN (A87=1;100*(SCALAR.PRODUCT ($B$14:$J$18;B82:J86)-$A$19)/($A$20-$A$19);-1) 
= WHEN (A95=1;100*(SCALAR.PRODUCT ($B$14:$J$18;B90:J94)-$A$19)/($A$20-$A$19);-1) 
= WHEN (A103=1;100*(SCALAR.PRODUCT ($B$14:$J$18;B98:J102)-$A$19)/($A$20-$A$19);-1) 
= WHEN (A112=1;100*(SCALAR.PRODUCT ($B$14:$J$18;B107:J111)-$A$19)/($A$20-$A$19);-1) 
 
(Source: Own work) 
 
The rule below shows the conditional formatting in MS Excel: 
 
WHEN (A46=1; WHEN (N6<36;"REJECT"; WHEN (N6<65;"UNDER 
CONSIDERATION";"ACCEPT")); "ERROR") 
 
It says that if in A46 is number 1 (which signifies there is no error as described in table 
9 and 10) then, according to the value the recommendation will be: 
 Reject 
- If the number is lower than 36 (which means 0 to 35 included). 
 Under consideration 
- If the value lies between 35 and 65. 
 Accept 
- All values higher than 65 (65 included) will be marked as accept. 
  
If the number in the cell A46 will not equal to 1, then an error occurs. The evaluation 
must be carried out carefully in order to avoid mistakes. 
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Evaluation of a company 
The first evaluated company called AEROTEAM acquired rating, which can be seen in 
table 7. Except for Product price, Financial stability and Technological capability of the 
company, it acquired the highest possible values. Another important fact is that the last 
line (except for the last cell on the left) constitutes a scalar product of each column, 
which has to be 1 in order to be valid. The last cell on the left is a product of the last 
line. Other supplier ratings have been attached in the Appendix 1 and 2. 
 
Table 7 MS Excel: Supplier rating for AEROTEAM 
AEROTEAM 
     S1 PP TC FS PQ IN TE DR RE SW 
1 0 1 0 1 1 0 1 1 1 
2 1 0 1 0 0 1 0 0 0 
3 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
5       0   0 0   0 
1 1 1 1 1 1 1 1 1 1 
 




As a mistake can be made easily, the following arrangements have been performed: 
 
 1) In table 8 (where an intentionally made mistake has been done) a conditional 
formatting of a cell in the lower left corner can be seen. Thus, if the value in this cell is 
higher than 2, then it becomes red (otherwise there is no colour). 
 2) Table 9 demonstrates an example of a mistake for the first supplier – 
AEROTEAM. Therefore, this supplier obtained -1 point, which is marked with a purple 
colour in conditional formatting. The recommendation in this case points out an 
ERROR as well. 
 
Table 8 MS Excel: Error in supplier rating I 





5   
2 2 
 
(Source: Own work) 
 
The presented conditional formatting has been applied for all evaluations.  
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 6.6.3  Defuzzification 
Except for the first company, the table 9 also demonstrates the defuzzification of 
supplier rating which can be Accept, Under consideration or Reject. The boundaries 
have been explained at the beginning of this chapter. 
 
Table 9 MS Excel: Error in supplier rating II 
Supplier Points Recommendation 
AEROTEAM -1 ERROR 
AIRES 86 ACCEPT 
AIRmolds 31 REJECT 
EDUARD 92 ACCEPT 
HGW Models 90 ACCEPT 
HpH models 86 ACCEPT 
LF Models 66 ACCEPT 
MPM 86 ACCEPT 
Profimodeller 61 UNDER CONSIDERATION 
RS Models 84 ACCEPT 
 
(Source: Own work) 
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 6.7  Proposal of Matlab 
For the supplier rating, the same variables have been used as in the previous method.  
 The technique is slightly different. A project diagram has been created, which can be 
seen in figure 4. 
 
Figure 4 Project diagram 
(Source: Own work) 
 







 6.7.1  Fuzzification for Price+Finance 
It comprises three inputs: 
 Product Price (high, medium, low) 
 Transport Costs (high, medium, low) 
 Financial Stability (low, medium, high) 
 




Figure 5 Surface Viewer for Price+Finance 




The range of Output 1 is demonstrated in table 10. It can be seen that a supplier is 
marked as poor, average or excellent. 
 
Table 10 Output 1 for Price+Finance 
Fuzzy Variable Range 
1 Poor 0 - 50 
2 Average 25 - 75 
3 Excellent 50 - 100 
 
(Source: Own work) 
 Figure 6 denotes trapmf trapezoidal shaped membership functions. As can be seen 
from the chart, the function has a value between 0 and 1, which also characterises how 
much it belongs to a certain fuzzy set.  
 If the value equals 1, then it belongs to the fuzzy set. On the contrary, it is clear that 
when the value is 0, then it does not belong to the fuzzy set (Niraj and Kumar, 2011). 
 
 
Figure 6 Membership functions for Price+Finance 
(Source: Own work) 
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 6.7.2  Fuzzification for Quality+Innovation 
This part comprises the following inputs: 
 Product Quality (low, medium, high) 
 Innovativeness (low, medium, high) 
 Technological Capability (low, medium, high) 
 
Figure 7 demonstrates a surface viewer for Quality+Innovation. 
 
 
(Source: Own work) 
Figure 7 Surface Viewer for Quality+Innovation 
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Table 11 presents the range for Output 2. From the table it is clear that the 
Quality+Innovation of a company can be evaluated as low, medium or high. 
 
Table 11 Output 2 for Quality+Innovation 
Fuzzy Variable Range 
1 Low 0 - 50 
2 Medium 25 - 75 
3 High 50 - 100 
 
(Source: Own work) 
 
Figure 8 shows trapmf membership functions used for Quality+Innovation. 
 
 
Figure 8 Membership functions for Quality+Innovation 
(Source: Own work) 
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 6.7.3  Fuzzification for Reliability 
The inputs for Reliability are: 
 Delivery Reliability (low, medium, high) 
 Responsiveness (slow, medium, fast) 
 Supplier Willingness (low, medium, high) 
 
Figure 9 shows a surface viewer for Reliability. It can be seen that the final output is 
called Output 3. 
 
 
Figure 9 Surface Viewer for Reliability 





Table 12 indicates a range for the Output 3, which can be low, medium or high. 
Table 12 Output 3 for Reliability 
Fuzzy Variable Range 
1 Low 0 - 50 
2 Medium 25 - 75 
3 High 50 - 100 
 
(Source: Own work) 
 
Similarly to the previous case, figure 10 denotes trapmf membership functions, which 
can gain a value between 0 and 1. 
 
 
Figure 10 Membership functions for Reliability 






 6.7.4  Fuzzy rule construction 
During the evaluation, 27 rules are applied for each FIS file. Their formation is 
demonstrated in tables 13 – 16. 
 
Table 13 demonstrates all 27 rules used for Price+Finance. For instance, when the 
Financial Stability is low, Logistic Cost medium and Product Price low, then the Output 
1 is average. 
 
Table 13 Fuzzy rules for Price+Finance 
Rules if Financial Stability is low 
Product Price 










High Poor Poor Poor 
Medium Average Poor Poor 
Low Average Average Poor 
     
Rules if Financial Stability is medium 
Product Price 










High Poor Poor Poor 
Medium Excellent Average Poor 
Low Excellent Average Poor 
     
Rules if Financial Stability is high 
Product Price 










High Average Poor Poor 
Medium Excellent Average Poor 
Low Excellent Excellent Poor 
 
(Source: Own work) 
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Table 14 shows the rules for Quality+Innovation. For example, when the Technological 
Capability is medium, Innovativeness high and Product Quality low, the output 3 is 
poor. 
 
Table 14 Fuzzy rules for Quality+Innovation 
Rules if Technological Capability is low 
Product Quality 









s Low Poor Poor Poor 
Medium Average Poor Poor 
High Average Average Poor 
     
Rules if Technological Capability is medium 
Product Quality 









s Low Poor Poor Poor 
Medium Excellent Average Poor 
High Excellent Average Poor 
     
Rules if Technological Capability is high 
Product Quality 









s Low Average Poor Poor 
Medium Excellent Average Poor 
High Excellent Excellent Poor 
 







Table 15 depicts the rules for Reliability. Thus, when the Delivery Reliability is high, 
Responsiveness fast and Supplier Willingness medium, then the output 3 is excellent. 
 
Table 15 Fuzzy rules for Reliability 
Rules if Delivery Reliability is low 
Supplier Willingness 










s Slow Poor Poor Poor 
Medium Average Poor Poor 
Fast Average Average Poor 
     
Rules if Delivery Reliability is medium 
Supplier Willingness 










s Slow Poor Poor Poor 
Medium Excellent Average Poor 
Fast Excellent Average Poor 
     
Rules if Delivery Reliability is high 
Supplier Willingness 










s Slow Average Poor Poor 
Medium Excellent Average Poor 
Fast Excellent Excellent Poor 
 





Table 16 shows the rules for a file called Final. The Output 1, Output 2 and Output 3 are 
evaluated on the basis of the 27 rules. 
 Thus, it can be seen that when the Quality+Innovation (Output 2) is excellent, 
Reliability average (Output 3) and Price+Finance (Output 1) excellent, then the final 
recommendation is Accept. 
 
Table 16 Fuzzy rules for Final 
Rules if Quality+Innovation is poor 
Price+Finance 







 Poor Reject Reject Reject 
Average Under consideration Reject Reject 
Excellent Under consideration Under consideration Reject 
     
Rules if Quality+Innovation is  
average 
Price+Finance 







 Poor Reject Reject Reject 
Average Accept Under consideration Reject 
Excellent Accept Under consideration Reject 
     
Rules if Quality+Innovation is 
excellent 
Price+Finance 







 Poor Under consideration Reject Reject 
Average Accept Under consideration Reject 
Excellent Accept Accept Reject 
 
(Source: Own work) 
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Supplier Rating  
%% 
clear all 
BP = readfis('Price+Finance.fis'); 
UdajBP = input('Zadejte vstupní údaje ve tvaru [ProductPrice; 
TransportCosts; FinancialStability]: '); 
VyhBP = evalfis(UdajBP, BP); 
  
BQ = readfis('Quality+Innovation.fis'); 
UdajBQ = input('Zadejte vstupní údaje ve tvaru [ProductQuality; 
Innovativeness; TechnologicalCapability]: '); 
VyhBQ = evalfis(UdajBQ, BQ); 
  
BS = readfis('Reliability.fis'); 
UdajBS = input('Zadejte vstupní údaje ve tvaru [DeliveryReliability; 
Responsiveness; SupplierWillingness]: '); 
VyhBS = evalfis(UdajBS, BS); 
  
BF = readfis('Final.fis'); 
UdajBF(1) = VyhBP; 
UdajBF(2) = VyhBQ; 
UdajBF(3) = VyhBS; 
VyhBF = evalfis(UdajBF, BF); 
UdajBF 
VyhBF 
if VyhBF<=35 'Reject' 









The command above enables the evaluation of all 3 parts (Price+Finance, 
Quality+Innovation and Reliability) and thereafter represents the result, which can be 
reject, under consideration or accept. The whole appraisal is based on the rules 
explained in the tables 13-16. 
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 6.7.5  Defuzzification 
Table 17 represents a range for Final. The obtained result can be Reject, Under 
consideration or Accept. 
Table 17 Range for Final 
Fuzzy Variable Range 
1 Reject 0 - 50 
2 Under Consideration 25 - 75 
3 Excellent 50 - 100 
 
(Source: Own work) 
Figure 11 shows the trapmf membership functions for Final.  
 
 
Figure 11 Membership functions for Final 
(Source: Own work) 
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 As can be seen from the figure 11, the function has a value between 0 and 1, which 
has been already explained. 
 
 In figure 12, a Rule Viewer for Final can be seen. From the figure, it is obvious that 
if the Price+Finance, Quality+Innovation as well as Reliability are average, then the 
Rating is under consideration. 
 
 
Figure 12 Rules Viewer for Final 
(Source: Own work) 
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Figure 13 depicts the Surface Viewer for Final. From the chart it is obvious, that the 
maximum that can be gained is 80 and minimum 20. The dark blue area defines the 
surface for reject, the light blue stripe specifies the surface for under consideration, and 
the yellow surface demarcates accept. 
 
 
Figure 13 Surface Viewer - 3D graph for Final 
(Source: Own work) 
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 7  RESULTS 
 7.1  MS Excel result 
 In table 18, the results from MS Excel are presented. The highest score received 
EDUARD (92). Most of the suppliers achieved more than 65 points and acquired the 
recommendation accept. 
 Profimodeller gained 61 points, and thus, the company should notify this supplier 
what steps could be made in order to improve their cooperation in the future. The worst 
result was gained by AIRmolds (31 points). 
 
Table 18 MS Excel: Result 
Supplier Points Recommendation 
AEROTEAM 90 ACCEPT 
AIRES 86 ACCEPT 
AIRmolds 31 REJECT 
EDUARD 92 ACCEPT 
HGW Models 90 ACCEPT 
HpH models 86 ACCEPT 
LF Models 66 ACCEPT 
MPM 86 ACCEPT 
Profimodeller 61 UNDER CONSIDERATION 
RS Models 84 ACCEPT 
 




Table 19 MS Excel: Conditional formatting 
  
 
≤ 35 REJECT 35 < UNDER CONSIDERATION < 65 65 ≤ ACCEPT 







AIRmolds 31 31 
  EDUARD 92 
  
92 
HGW Models 90 
  
90 
HpH models 86 
  
86 













(Source: Own work) 
 
 Table 19 shows conditional formatting necessary for the formation of figure 14. It 
also clearly differentiates the borders between reject, under consideration and accept. 
Each suggestion has a different colour: red (reject), orange (under consideration) or 
green (accept).  
 The same principle is also applied for the figure number 14, which demonstrates the 
results obtained from MS Excel. Besides, there is a purple line which marks the border 
for reject. The surface between the blue and purple line circumscribes the area for under 
consideration. All the suppliers who reached more than 65 points are located in the area 




Figure 14 MS Excel: Result 




 7.2  Matlab result 
Table 20 displays the results obtained from Matlab. It can be seen that the majority of 
suppliers gained maximum points (80). The exact numbers, which have been inserted 
into Matlab, are attached in the Appendix 3.  
 Profimodeller reached only 56 points, which is a sign that this company should be 
notified and encouraged for better performance. 
 AIRmolds accomplished only 25 points. This result is very poor and therefore the 
cooperation should be terminated. 
 
Table 20 Matlab: Result 
Supplier Points Recommendation 
AEROTEAM 80 ACCEPT 
AIRES 80 ACCEPT 
AIRmolds 25 REJECT 
EDUARD 80 ACCEPT 
HGW Models 80 ACCEPT 
HpH models 80 ACCEPT 
LF Models 70 ACCEPT 
MPM 80 ACCEPT 
Profimodeller 56 UNDER CONSIDERATION 
RS Models 80 ACCEPT 
 
(Source: Own work) 
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Table 21 shows conditional formatting, which is used for the formation of figure 15. 
 
Table 21 Matlab: Conditional formatting 
  
 
≤ 35 REJECT 35 < UNDER CONSIDERATION < 65 65 ≤ ACCEPT 







AIRmolds 25 25 
  EDUARD 80 
  
80 
HGW Models 80 
  
80 
HpH models 80 
  
80 
LF Models 70 
  
70 










(Source: Own work) 
 
Figure 15 presents the results from Matlab. The figure uses the same principles as the 
figure 14, which has been described.  
 In contrast to the previous figure, the maximum that could be gained is 80 (for MS 
Excel 100). At the same time, the minimum for Matlab is 20 and for MS Excel 0. 




Figure 15 Matlab: Result 
(Source: Own work) 
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 7.3  Comparison between MS Excel and Matlab 
Table 22 compares the results obtained from MS Excel and Matlab. From the table, it is 
obvious that the final recommendation (accept, under consideration or reject) is the 
same for both methods.  
 The results from MS Excel are more variable as the rating can be in a range from 0 
to 100. As mentioned before, the range in Matlab is from 20 to 80. 
That also explained why the most of suppliers received 80 points. 
 
Table 22 Comparison between MS Excel and Matlab 
Suppliers MS Excel Matlab 
AEROTEAM 90 80 
AIRES 86 80 
AIRmolds 31 25 
EDUARD 92 80 
HGW Models 90 80 
HpH models 86 80 
LF Models 66 70 
MPM 86 80 
Profimodeller 61 56 
RS Models 84 80 
 
(Source: Own work) 
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Figure 16 presents the results from the table 22. The values from MS Excel were 
slightly higher in most cases than from Matlab. Nevertheless, the difference was just 
once higher than 12 points (in the first case for EDUARD). 
The lowest difference (only four points) was for the last evaluation of RS Models. 
 
 
Figure 16 Comparison between MS Excel and Matlab 




 8  DISCUSSION 
 Based on the literature review, the appropriate method and linguistic variables have 
been selected. The main focus has been paid to price, quality and reliability. The main 
attributes were called Price+Innovation, Quality+Innovation and Reliability. In contrast 
to the past, when price was the only decisive factor, these days long-term, loyal 
relationships with suppliers constitute the cornerstone. 
 
 Selected linguistic variables (Product Price, Transport Costs, Financial Stability, 
Product Quality, Innovativeness, Technological Capability, Delivery Reliability, 
Responsiveness and Supplier Willingness) were applied for both methods – MS Excel 
and Matlab.  
 Each method has been demonstrated and used for the evaluation of ten Czech 
suppliers. The range of points for MS Excel was between 0 and 100, whereas for Matlab 
between 20 and 80. 
 Both methods presented the same recommendation – reject, under consideration or 
accept. It can be highlighted that both methods are appropriate for their application in 
the company. 
 From the literature review it is clear that social and environmental responsibility is 
extremely important as well. Especially environmental protection is a must these days. 
Companies should find ways to improve solid waste disposal and reduce pollutants. 
This approach leads towards enhancement of the company reputation as well. 
 As far as competitiveness is concerned, Aviation Megastore should focus on core 
competencies and try to outsource other business processes. Thus, agents in other 
countries are very suitable for the company for many reasons.  
 First of all, there are no language barriers and also minimum costs related to 
administration. Another benefit constitutes better knowledge of the market and 
flexibility to solve issues. 
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 Secondly, only huge parcels are shipped, which can save the environment (especially 
if ecological packaging are selected). Another benefit constitutes the fact, that it also 
saves time needed to pay all invoices and check deliveries from small suppliers. 
 It also enables the company to order only small amounts of items, which can be 





 9  CONCLUSION  
 The proposed methods for supplier rating constitute essential implications for a 
future strategy and development of the supply chain management of the company. The 
main contribution represents the proposal of MS Excel and Matlab as an appropriate 
method for supplier rating, which is tailored to the current needs of the company. Both 
methods have been described and compared. 
 
 As the slightly more appropriate method, MS Excel can be suggested. The main 
reason is the fact that no initial investment is necessary. The range for points is from 
zero to one hundred. The development of each supplier can be easily observed from a 
table or figure. The performance of each supplier over the years can be easily evaluated 
as well. 
 
 Long-term relationships with reliable, innovative suppliers producing high-quality 
products for a reasonable price are the key for success. Only in that way the 
competitiveness of Aviation Megastore can be enhanced. When customers receive their 
goods or services on time and in desired quality, it will eventually improve the 
reputation and competitiveness of the company. 
 
 In order to keep on attracting new customers, the company must be innovative and 
regularly come up with new products or services.  
 The main focus should be on core competencies. Only well-educated staff should be 
hired and high-quality products for an adequate price offered. 
 
 It is also important to keep social and environmental responsibility in mind, which 
can highly influence reputation of the company. The company should also try to become 
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Appendix 1 MS Excel: Supplier Evaluation I 
AIRES 
     S2 PP TC FS PQ IN TE DR RE SW 
1 0 0 1 1 1 0 0 0 1 
2 1 1 0 0 0 1 1 1 0 
3 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
5       0   0 0   0 
1 1 1 1 1 1 1 1 1 1 
AIRmolds 
     S3 PP TC FS PQ IN TE DR RE SW 
1 0 0 0 0 0 0 0 0 0 
2 0 0 0 1 0 0 0 0 0 
3 1 1 1 0 1 0 1 0 0 
4 0 0 0 0 0 1 0 1 1 
5       0   0 0   0 
1 1 1 1 1 1 1 1 1 1 
EDUARD 
     S4 PP TC FS PQ IN TE DR RE SW 
1 0 1 1 1 1 1 0 0 1 
2 1 0 0 0 0 0 1 1 0 
3 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
5       0   0 0   0 
1 1 1 1 1 1 1 1 1 1 
          HGW Models 
     S5 PP TC FS PQ IN TE DR RE SW 
1 0 1 1 1 1 0 0 1 1 
2 1 0 0 0 0 1 1 0 0 
3 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
5       0   0 0   0 





Appendix 2 Excel: Supplier Evaluation II 
HpH models 
     S6 PP TC FS PQ IN TE DR RE SW 
1 0 0 0 1 1 1 0 0 1 
2 1 1 1 0 0 0 1 1 0 
3 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
5       0   0 0   0 
1 1 1 1 1 1 1 1 1 1 
LF Models 
     S7 PP TC FS PQ IN TE DR RE SW 
1 0 0 0 0 0 0 0 0 0 
2 0 1 1 1 1 1 1 0 1 
3 1 0 0 0 0 0 0 1 0 
4 0 0 0 0 0 0 0 0 0 
5       0   0 0   0 
1 1 1 1 1 1 1 1 1 1 
MPM 
     S8 PP TC FS PQ IN TE DR RE SW 
1 1 0 1 1 1 0 0 0 0 
2 0 1 0 0 0 1 1 1 1 
3 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
5       0   0 0   0 
1 1 1 1 1 1 1 1 1 1 
Profimodeller 
     S9 PP TC FS PQ IN TE DR RE SW 
1 0 0 0 1 0 0 0 0 0 
2 0 1 1 0 1 0 0 0 1 
3 1 0 0 0 0 1 1 1 0 
4 0 0 0 0 0 0 0 0 0 
5       0   0 0   0 
1 1 1 1 1 1 1 1 1 1 
          
  
RS Models 
      S10 PP TC FS PQ IN TE DR RE SW 
1 0 0 0 1 0 1 0 1 1 
2 1 1 1 0 1 0 1 0 0 
3 0 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 0 
5       0   0 0   0 




Appendix 3 Matlab: Supplier Evaluation 
AEROTEAM 
85 95 90 
90 90 90 
80 85 95 
AIRES 
90 70 90 
90 95 65 
75 70 75 
AIRmolds 
30 40 60 
70 50 40 
30 40 50 
EDUARD 
95 70 90 
95 90 90 
75 80 85 
HGW Models 
90 75 85 
90 85 90 
80 85 90 
HpH models 
75 80 80 
95 95 90 
85 90 90 
LF Models 
50 60 70 
75 80 75 
70 65 60 
MPM 
80 85 90 
100 100 85 
75 75 70 
Profimodeller 
40 65 70 
75 65 50 
60 40 60 
RS Models 
80 85 80 
85 85 85 
80 70 90 
 
 
 
